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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an impact 
energy absorbing member that can appreciably absorb 
impact energy. 

SOLUTION: An impact energy absorbing member 1A, 1B 
has a given cross- sectional form, and absorbs impact 
energy when deformed under a impact load in the 
surface direction. The collision energy absorbing member 
1A, 1B consists of a steel plate having a structure 
including austenite in an area rate of 60% or above, or of 
a steel plate including austenite adapted to generate 
martensite through a strain-induced transformation and 
having a strain hardening exponent of 0.26 or above. 
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[OOOl] 

icra-ra. 

[0 0 0 2 ] 

[fi£*coa«5] «W^9 - 2 7 7 9 5 3^$R : 

I 9 97^) Ktt. ft^*fiJCC»ofc«3?WS«rSW"C 

II r # £ J: 5 K b fc *> © "C * £ • 

[0 0 0 3] 1-6 1 3 2 6^« 

m : 1 9 9 950 Ki£> ^^-Xft^ h©£W^ 

¥*ttS*ftK^ 5 u m OTr * 0 % ax«fkf BK* 5 0 . 
13&±. »Ktt*«8 5«KT. 5l5B&<*x£<*tf**2 

oooo«±. ^mwi. 2«±ccKE<*ftrt>s 
-^t-tm hcoAW** s 5-5 0%r*o, m»&y* 

flejx*;V^iftJRS«:i»*S-tt-6fe«>T*4^, 7*3"/ 
[0004] 

[9HB#KRtsJ: 9 JbEWMMWQ - 2 
77 9 5 3#5>«CC«-5»«», «£x*jl,*RlKSttt 

[0 00 5] ±i2Lfe4*M¥l l - 6 l 3 2 6f^8K: 
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t£&*>0. 10-0. 2 0«K£ftC>. t©/c«>, 968 
ft^#&£-f£t, jB^x^;l/*©8ftJRtt**fiT-r*fe 

[0006] *fc±iau;M$?9¥ n-6i3ae*& 
«cc«sa*tt. mmx-xf-tJ b&mxse&SB&r 

<. */fcttIXl!{BB»4>fiC^O"C*5, W^x*;l/^ 
[000 7] *»W«±iSl/ft:|lt»Cca*tt3nfct>0 

[0 00 8] 

20 fcW6B«**WTSB*r«ci«cJ:0. WKx*^* 
*KJRT4IW^x*^=TOJRfilWK*JW>T. t-^ft 
^ h3ftiffi«*-C 6 0^felJb<Dffl»*^ttSJHtR*fflC»r 
Attic 3 nt OS C <!: £ * * 4><D~C& 6. 

[0009] »2^CC«4«^x^;I/^BftiRBPt*«, 

rS»t&Ct{CJ:U, JKfcx^/^iKtt^&fcSSx 
^^^JRffltt^l^-C. »DXil^^(cJ:0vjl/^> 

fblBSbtfO. 2 6W±coii$!ffic^^$htc^c 

30 iMitSfc(Dt^ 0 
[0010] 

[*WOS!«©»3S] »l«WCC«ia^x^i^»iR 

kHt>U wgsx^^+'fBMXSttt^fllfiS^S-aP^iiH 
[0 0 1 1 ] hflM(MD^%ttA«S7 

UV&r>X bmW&lC&tt. C<Dtt#>. ffi^X*Jl/=Flft 

[0012191 »M«:«-5«^x*;i/¥iftiRS»**tt, 



3 

%. 9 8%81. 9 6%81<CT*, £tc, 9 4%8 
1, 9 2%81. 9 0%VA±fr\<^niPlc-$rZtti>'C 
$tc. 8 5%81. 7 5%81, 7 0%W±, 6 

[0013] W^x^ji/^OiRjRfSSBO^i**^* 

[0014]*l *MK:«-S«^x*^^»iRgM*©« 
^ b i^r>^>f h £®a«JUl (A+M) ic*± 0 

mi 

[0015] frfc, * l JfeWcftS«£x*;U^RJKSP 
hi©«^«3» (A+M) «CjSifiUTt^ttR8*4>o 

iRttOttftOK^K. /UXi^lEfiStCj:-5W^x^^^ 
[0016] »2»9!«:«*«j6x^;U4 f ik*»«tt, 

4 b T * D JJDXWBSS** 0.26 «1<0»18* JB 
urt»!S?nti^. »XWk!S»0Wt3EIUsU:r**i 

7***4 YIP* ton** 4 hCcS«US<ttD, &1R« 

&tmj&uxi<>tj;\,>mto*-xm b 

•HiaWLfcU «^x^;U^©?ftiR1tffi^5i«3ti^. 
[0017] *2»MK:«S«3gx*;^»iRSB»K:j: 
fttf, «3?x*;U4 f »iR»»*««'r'6«aef, 

MB**-**©©, mxmmmito. 2 7«jl o. 

2 881. 0. 2 981, 0. 3 0K±. 0. 3 1H 
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1, 0. 3 281. 0. 3 381. 0. 3 481, 0. 
3 581, 0. 3 681. 0. 3 781. 0. 3 881 
Ol>rn*><!:^St <L#rt£. Xf"f4bbl**. 
bi>> finXWBvjb^lM hKMM)VrU)K^>««l 
TS±, ttIWt»«©±R*±t/Ctt0. 70 v 0. 
7 1, 0. 7 2©l»*fti*»**f*0^£#it€>ti&. 
[0 0 18] 8e- 3 T»2«WCc«4«^x^;b4 r «»R» 
tftCfctitf. flDXSMH^tt«*tf0. 2 6-042, 
0. 3 0-0. 3 8. 0. 3 2-0. 38. 0. 30- 
10 0. 4 0<Di,>TtlfrbT2>CbifiV$2>. {MUC*l6te 

[00 19]^. 7 *v4 bttfcb*$Z>$mX3bt\ 
tf. IOX«fca«k«HB»K:ttO. 15-0. 20-c*> 

[0020] JMXWHB«WHttWK:»»W5l»K«* 
[002 1 ] *2»Wfc«-5«*x^JU4 f aRiRa5*tJC*j 

20 or, ±ELrfcJ:5K:anxWk«»*»c»ott, mxm 

[0022] *2«W«c«S«36x*;i/*»iR»*f«:*j 

t&Ci#t*5. t-Zf-f-4 bmXK&& 

7x^ h*fl® 1 0%8T, »«^KWec* 

tt. h (A 

+ M) *c2l>*flJ5S£fc^*©"C**. 

Ci®m^-C5%8T> 4%8T. 3%8T\ 2%8T> 

[0 0231^1 aWRtfJH 2 »«(C«ft«i*^* 

40 S9SS*»tTa*r*ciCCJ:»3 k «gjx*^*J&« 
J|xr-S4>cor^>-2). C©J:^ftfK^x^;l/^iRjRaW*i 

[0024] fKoTW^x^Jl/^RjRattOtltWrffitt, 



(4) 



2 00 1 - 1 30444 



^ I JWHIG*?* ncD^. ^fKra©^ SO 

[0025]^, m&**>\>*w&mtificti<m-fi 

[0 02 7 ]^SCC, m*WRtf»2ftWC<*S« 
CO 0 2 8 ] 

[0 02 9 ] |Qfc«l(Ml»-CHl-ia3 

WS»««»riiH»t*c t D , ®^x * 

^^i^$n/cH2 77>^2 1 A£&o|g2CDgi3 
5>»2 l Ai^StafctOK-c-ftWccSfill-ca^-rsc 
•MMH* 1 AW»W6Cfl6ffl , r&e»*ffl^^-OSPn K ir 



[0 03 1 ] 0 3{*$#*Cr^a<f:U «tt*N i 3 
a£(/fc£*K*l:f$m0rai9£**r. S3(Ctel> 

sa»*»r#*s. ^W»2StM% (=il°/o) 

[0032] NiM=%Ni (NiMf) + 30x 
%C (ftSStfl) +0. 5x%Mn (v>#>£W 
S) 

Cr^i=%Cr (CrMl) + %Mo (MoM 

a)+i. 5x%si <s";n>*fra> +o. bx% 

Nb (-t^Wfi) 

C©««tC*sWSffll5Stt. N i (%) RtfC rUSa 
[0 0 3 3 ] 03tC*Jl^"C, M*Uca«(D^:iO^:<!:©^; 

-«ii/t«i$n4. ^2 (a 2) -c 

SiUai^n^. S3CC^TJ:^CC©^{iN i 
SifiWUc, 0X ©5K(D--*KI«rC7SSti^itiBO« 

(««i(cfew**«««/*wc*jw&iW)na) , 
bp^ , ( n i a a©*»a/c r saowna) rS5£ 

[0034] ±l3L/fc««crW. ©^r^$tl^>^t4^ 

o^H^±#©««tr*4. cn^6 (»6) it 

[003 5] 
[»1 ] 



[0030]fl <D®m 1 0 AM*i2 ©gB#2 0 A £ *40 

Ni+30xC+O.SxMn«1.lxCCr+Mo+1.5xSi+0,5xNW-8.0 



[0036] 



[0037] 



* * [»2] 



Ni+ 30 X C+ 0.5 X Mn= -0.8 X (Cr + Mo + 1 .5 X Si + 0.5 X Nb) + 25.7- (2) St 

★ * Hk3] 

Ni+30xC+0.5XMn«O.87XCCr+Mo+1.5XSI+0.5XNM— 6.7- ©5* 



[0038] 



[H4] 



(5) *WU2 00 1 - 1 30 44 4 

7 8 
r4i+30xC+0.5XMn=-0.8xCCr+Mo+1.5xSi+0.5xNM+29.0"©5C 

[0 0 3 9 ] * * J 

Ni+30xC+0.5xMn»-0.8xCCr+Mo+1.5XSi+0.5xNW+25.7-»(5)* 

[0 04 0] * * [»6] 

NH-30xC+0-5xMn^1 .1 xCCr+Mo+1 .5X51 + 0.5 xNb) -8.0- ®* 
Nj+30XC+0.5xMn^-0.8X [Cr+Mo+1 .5XSI+0.5XNW +25.7- ©3£ 



[0 04 1] 



★ ★ C&7] 



«W^4W+30xC+0.5xMn^0.87xCCr+Mo+1.5XSI+0.5XNb)-6.7- 

KB+30xC+O.5xMn^-0.8XCCr+Mo+1.5XSi+O.5XNW+29.0*-Q9*- 
Ni+30XC+0.5XMn^-0.8XCCr+Mo+1.5X5l+0.5XNW+25.7 -(5)^ 



[0042] Ktoxmmwic&zm&om&Lt itw. 

[0 04 3 ] ±S2L^«l»«Cc«S1i0?x*JU^!»JR 
<b, 02 <b) KI^Tcfc^CC, S^#|o)«:*Jt»"C. 

$ % «^x*^«jRS»*i A©»ft*itij«:jSo"C*» 
tt. JWWK:*-*'?^ h 1 0 0%©*§i®rt>6fc&& 

« 1 A3W«»«^«39W*S^rSC«r 7 x 

[0044] 5 6CC*jQ6Wcff -5«^x* JU^RiRSB 

[0 04 5] (Xtk«2) JWW2tc^"CIMir*. 
St*«2«:*4j|0?x^;u*«jRfiM3f l Btt»2*W«: 
tB^T£t><Dr,fc9* HlCC^rWffiOft:«BSx^;U=P 

«mw&. ikx+jm^jrwwi Btt, mmm&m* 

^3IWfttt1-i*K»3SfiI«CigRStifc»2 7^>^ 50 



§152 1 B*(>'O*20att*2 OBt^ffiK &1 

[0046] C <D»35x* n/=FBftJKSttt 1 B ti^Pa^ 

[0 04 7] SHfe«2CC«-6»ia>SPt*l 0BR^2 
©«#2 OB HDttJTT**. 
«2«C«&*«©afiSW, N i (%) &tfC r^M 

Stt, »*3 («3) r>jVr«fc5CC. Ni^lMCr 
&5£4 (».4) -CtjVTJ^K:. Ni^M^Cr^ 
(»5) r^-TJ:^^, NiStWCr^f^i 
[0 04 8]»fth* ®4 0C7j*-r<fc5 0C v ««/8 

««"C*&. Cti4»«7 («7) tLXm*. 
[0049] <c*i*||«!S«K;«S«R©«fiEi UtB, 

[0050] EccMs-rtiu:. jbwi 2 
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9 0%, htfl 0%) <DfflfcVf»fSL2t\X^ * 

ADXIEfBHttU. WSOWdfcttO. 5-0. 7*1 

ft«l©»^ira*6c. 02 (b) *ciiVrJ:5«c, 
S*fiiK:»or^»©*SS»l 0 c«?n, 10 

©K«rttlX9|jtaa»K:J:Dv^^>if^ h(cS9R^N 
T£C<t£fflHfllLoo v ffi^x*;l^&JR§Wl B<D& 20 
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si 


Mn 


P 
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Ni 


Cr 


N 


Ti 


Nb 


Mo 


Cu 


* 


a 


0.00 


0.61 


2.89 


0.038 


0.001 


12.2 


19.0 


0.14 


0.01 


0.01 


0.07 


0.14 


« 


b 


0.05 


0.54 


0.80 


0.0S5 


0.009 


8.87 


18.3 


0.03 


0.01 


0.01 


6.06 


O.U 


it 


0 


0.11 


1.06 


1.45 


0.017 


0.003 


0.02 


0.02 


0.002 


0.02 


0.01 


0.001 


0.02 


M 


d 


O.U 


0.16 


1.52 


0.02 


0.009 


0.01 


0.02 


0.003 


0.01 


0.01 


0.001 


0.01 



[005 7 ] #K«Uta-d4coi»t:»W?I5SKil«:tf («*»«&>{•) *ffll»Ttfofc. «Cth 

ttlfc*. HKTOtf. JDXSMt«»*iMffiOfc. [005 8] 

ttJ I S-Z2 24 lKfllCr, J I S-5#aiWt [£*2] 
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[0052] 5 i&^*IQfi«Cc«S«3lx^;i/^«iR» 
WlBtCfcfttf, m&tomWAtiL***'* 

[0053] (KRM 1 ) 1 fiC*&«^X*JU* 

/ Cp gee, ||Jfi«2K:ffSliSex*;i/=P«jRS»ti 

b" Kra^r*. 

[0054] Mtclt«W©aPHR*ffiti/cKBUtc % 

7RIF$P9 (Transformation-induced plasticity) 

lT£. K»JtdttJ I S-SPC5 9 0CC*@^U ? * 

[0 05 5] KJRH-a CCff &«HROJH«*a 1 K>S 

[0056] 
[^1] 



(7) 
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MP a 


MP a 


% 


lift : n 




a 


7 16.4 


3 9 6 .0 


5 4.8 


0.3 0 


b 


7 8 0.4 


3 2 2.4 


7 2.3 


0.3 4 


tt&w 


c 


6 4 0.4 


4 2 2.0 


3 4.6 


0.2 3 


d 


6 17. 0 


4 6 7.8 


2 4.8 


0.19 



[0 05 9 ] JDIWt«»n«SK8 (88 ) JcS^l* 

x&#>tc. 8^8 (&8> cc*si>r, PAtt»s-«itf 

To »nx«fBS»K* Wtariio. 3or*^ K 

i^brttO. 1 9<Jb{&*P-?/c 
[0060] 
[»8] 

„_(,„ W. +£B -6A)/.n||. 

[0 06 1 ] (ttR«2) ^^Sra-diPIWIKDWfl? 
(W*: 1. 2 mm) 0 1 (C^rffl^ROff- 

^x*rt^&iK«tta l^d 1 (S3 :300mm)* 

^iRSPWa 1 ^Sb/c 1 ZmOMZfrZ 

MO (£fi : 150kgw) £fS^x*;l>^i®i&gPtta 

B$R8 (0. 0 5msec)i(CP-Ft^IMfi 
1 OOmm^t|iEUfc. 

[ o o 6 2 ] * ^rscttcc#-r&a«ffl©«ai^65RiR 

x*;t^£#tf>fc. «©«^x*;l,^©iRffl»b 1-d 

i©®jRx*^^c-3c*r«»raaccaij5gLfc. 

L-Ctt. Safi«HCffi^-rS«3«x*;b^«JR»»a 1 
«7 8 0 0 Jifi«D. IBfc«2CC«3rS«^x* 
^¥»JRMWb l»6 90 0-JSKr*0, 

mm <trip^) ccffl^-rifBsex^^^RiRgattc 1 

»5800JgBEr*l tMKW (J I S-SPC5 9 
0) «:ffla"r*Si@?x*^^»jRa*fd 1«49 0 0 J 

effr*»), ffifrofc. B5*cmT«Ktt*<c<fc*itf. 



[0 06 3] H«lWiC^«^x^;U^iR$»ta 1 , 
bltt*^ 02 (b) (c) tci^lftcc^TJ:^ 

»c 1, d ltt^K:, 132 (d) *C«sS»JtC7jT-r<fc5 

[0 06 4] B6tt«J9£SttStf?c<LS % _hgBL//cE 
20 «K»r©fflkiRx*^^(oa<b^7nr. KKttiOrb 
lfcfiWBUfc. JtKWiOTJ I S-SPC5 9 0^ 

4 6 mmlS"Cl5l 

[0065107(A) (B) (C) (D> U\ S*«« 
tttttctettSilh §0«^*t»S^. «^x*Jl^!RiK 

(A) ««??x*^*!»JRSW*a lOKWSM^f. 
07 (B) «5?x^jU¥»JR6Pt*b 1 ©KBttS**^? 
"T. 07 (C) tt«g|x*^¥!»iR»t*c 10KMSS 
07 (D) ttaggx^im^JRSBWd I <DKK 

[0 06 6] 07 (A) OttttSL 0 7 (B) <D#t£l£t 
40 Cc^T^^Cc, fB^x^;W=r®iRSPWa 1 . «B£x*;l/ 
«Wb ltc«fc*itf. qmmictoVZih. 

07 (C) cD#t£|gl 07 (D) <D««W<c 
*"TJ:9<c> «W5x*^^»JR»«c 1, «Rx*** 
^jRS&fvfd l«C«fctttf % «^x*^FRiRgM*a 1, b 
lctOfe, tttt»c*W*iIh S©«bWl>**^fc. 0 
7«c*-rig**»fc#-r<>* KRx+^^JRWsta 1, 
b 1 tt«^x*;l/^©«JRttfie^fi»-r*&ci3Wto*» 

[0067] (M) B 8 t*«pf 4)4??* y ^^gPa n D CCii§m 
50 f£W&7j*-r. B8fc7jVr«fc5CC. 7P>hfOV> 
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a'102. ';r7aWFV>^104, 7D>hb' 
7-106. 1 0 8, 7C3TT>^';> 

:7*-* 1 10, a^^--f>7^-l 12, ^n>h^ 

i i 8^SM©^-f»«SP B a aiuri9:^6nr*5 

[006 8)^fc7D>Ft^hV>>'U02, 'J77 

>A l 16, ■b>^-7P7^oxy>^l 1 8t*Mf 

H2>dr-fcT^- 1 0 8 5t*ft©»S*SlK:}S^r*5»), 
[0 06 9] ■ 9JCiR1'J:5«C7Ci>hlM K>»*1 

[0 0 7 0 101 0SO11 l«C^TJ:^CC7P>hb* 

>|-b7-10 6 »tSftOMfi 106a-106c^I 
*Wttt««ttK*«Sfltl^. 1 0 6a 

- 1 0 6 cOHW < i fc— tfc©»«». ^*SW 1 * 

[007 i ] mi 2sc«ai 3cc*-rj:^K:-fe>d?-t 
7-108 trtftow^^ffijics-ori^. 0 1 3 trcfik 

io8c ^a*#»r«»tt«c»)iRsn-cc»s. aaa© 

IMcl 0 8 a- 1 0 8 c<£>5^fc< t<h—ft<D®m 

[007 2 ] ±ifibfciSffi^"Cti, Spo^-f flteRSU 
1MB. tt^«&i*©lftaiffl«8«:ttffl 

[ 0 0 7 3 ] m 1 4 12. ffi©36*Wc«0 , ffi£x* At 
^fciRSM* 1 A . IB ©S»K©rtfflK»««i 5 0 

»^x*;U*ftiR8M* 1 A, 1 B04**-)iSi*$ 
[0 07 4] (^tiS) JJBUfcKI»^*©CaB«fflffli 

[0075] c^e^ i ) mrnvmrnrnm** t> *>wft 
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14 

rflUEi* nr i> §ci r *«»x**¥*«ap 
*r. 

[oo76] <>wfBii 2 ) mfeowmmmtR* *> 

x * Jl/ ©Jfc T £ffi^x * ^ARiRatttc fcl > 
10 T v NiSS*lttl*frSi#CCCr3fi«r»l*0^ 

[0 0 7 7 ] (#12313 ) ffi^x*;l/*TRJR^*«*. 

i . 2 , tttas i > tmm 2 ©sMr < <t t>t 

[0 07 8 ] (ftS&g4) fr^x^l/^JRSBWfcffi* 
20 WS**T*ot, 8ft#E 

[0079] (friars ) «^*m*»*t:9SB"*"* c 

<h CC cfc 0 ^^x * ;U ^^RJR-T 5 «^x * ;b *RftiRSP W 
OCfoOT, h*SffiSi:tT l 6 0%«±<Djfi«l 

«*x**4»iMM*. 

30 [0080] (ttieae ) «^*fM s fc**"cssB'r* c 
«Rx*^flRiraiw. 

[0 08 1 ] 

WUfeWKflkiHRx^^BkiRaW, 
»2*WCC«Sfl0gx*;l/*»iRS»tCcJ:li{^ Itt&ffl 

40 ^±^5Cim5. 

[0 08 2] t^^r, B©6<3[)BRCc*y^-5®jRx*;l/=f* 

PUR i-T-S Mft«c*«ift*. 
[0 08 3] SfcWUMKft&WSx+^^KiRW 
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